I. Introduction
Children are sometimes viewed as a method of insuring against disability and providing income after retirement, especially in developing countries with limited markets for credit and insurance. By the time parents have reached an age where they require assistance, however, it is their children that must decide on the distribution of responsibility of caring for their elderly parents. How do children decide on how much care to provide to their parents in old age, particularly in families with many children? The country of focus is Mexico, where the lure of international migration to the United States is strong given the possibility of earning a higher income and thus potentially contributing more financially to the elderly parent. At the same time, in most cases the decision to migrate substantially limits the migrant's ability to visit his family in Mexico and thus prohibits him from acting as personal caregiver for the elderly parent. This paper provides insight into the allocation of resources within families by estimating best response functions for individual physical and financial contributions as a function of siblings' contributions. By estimating these equations conditional on a migration decision, I also consider whether motives for giving differ by migration status.
Although there is an extensive literature on migrant remittances, few papers have addressed the specific issue of migrant transfers to parents in the home country. One example is Lucas and Stark (1985) , who find that migrants with wealthier parents contribute more to their parents relative to those migrants with poorer parents-a result suggestive of the possibility of intervivos transfers and/or a bequest motive. More recently, Alaimo (2006) considers whether parents of migrant children are better off in terms of time and money transfers relative to parents of nonmigrants. While she finds that parents with migrant children are better off in terms of financial assistance, because the units of analysis in her study are parents, it is not possible to fully examine the behavior of migrant and nonmigrant children within the family. This paper proposes a deeper analysis of intrafamily resource allocation by focusing on children's behavior toward their parents. I treat elderly care contributions in terms of time and money as the outcome of a noncooperative game among children. The game is made up of two stages where agents decide whether or not to migrate in the first stage and make contributions to elderly parents in terms of time and money in the second. From this perspective, I estimate best response functions for physical and financial care conditional on migration as functions of contributions made by other siblings. This analysis allows us to determine whether siblings' contributions function as strategic substitutes, implying a negative relationship between siblings' contributions, or strategic complements, in which an increase in one child's contribution is met with an increase in that of his sibling.
Estimating the best response functions is particularly interesting because it sheds light on both theoretical and policy questions. Given the high rates of Mexican migration to the U.S., this study is valuable because it allows us to assess the potential impact of children's migration on the care of parents remaining in Mexico. If siblings' time contributions are strategic substitutes, then the migration of one child and the reduction in time contribution that it necessarily induces would be offset by siblings in the home country who would compensate for the absent sibling by increasing their own time contributions. On the other hand, if siblings' contributions are strategic complements, one child's move abroad would result not only in the reduction in time contribution of the absent sibling, but also a reduction in time contributions by other siblings. As one child in the family migrates, he also may increase his financial contribution to the elderly parent via remittances. If siblings' financial contributions are strategic substitutes, then his siblings' money contributions in the home country would fall as a result. However, if siblings' financial Antman 333 contributions are strategic complements, then siblings would raise their financial contributions to the parents in response.
Treating siblings' contributions as the outcome of a noncooperative two-stage game, I address the endogeneity of siblings' contributions by using siblings' characteristics as instrumental variables (IV). I check the robustness of the IV results by comparing them with results using a smaller set of instruments as well as from models including family fixed effects (FE and FEIV) . I also consider the possibility of selection into migration by considering the results with a selection term, where identification is also based on siblings' characteristics. Overall, I find evidence that individuals increase their financial contributions in response to an increase in their siblings' financial contributions and decrease their time contributions in response to an increase in their siblings' time contributions.
These results suggest that for both migrants and nonmigrants, financial contributions function as strategic complements while siblings' time contributions operate as strategic substitutes, a distinction that could indicate children's expectation that parents will mainly consider financial contributions when they are making bequest decisions at the ends of their lives. Because the results are mixed in terms of substitutes and complements, it is theoretically unclear whether the consequences of migration should be dampened or amplified by siblings remaining in the home country, and instead depend on the magnitude of the effects. Antman (2010c) uses the estimates from the best-response functions estimated here to explore whether these findings point to an overall positive or negative effect of migration on contributions toward elderly parents. The results from simulating an exogenous switch in migrant status for one child show a decrease in time contributions and a more ambiguous change in financial contributions depending on family size. Consequently, policies that promote migration may have a negative impact on the overall well-being of elderly parents.
The paper proceeds as follows: Section II discusses the relevant literature and considerations underlying the use of a noncooperative model. Section III describes the data set and reviews the summary statistics. Section IV establishes the empirical strategy with a focus on challenges to identification. Section V presents and interprets the results. Section VI goes through various robustness checks including fixedeffects models. Section VII concludes.
II. Theory

A. Background
Estimating the best response functions for children's contributions is of particular interest in light of their theoretical implications pointing to competing models of family interaction. Perhaps the most appropriate theoretical jumping-off point to analyze the elderly care problem is within the context of the public goods literature in the tradition of Bergstrom, Blume, and Varian (1986) . If a child cannot be excluded from benefiting from her parent's well-being and such a good is not diminished by the consumption of her siblings, then the parent's well-being can be thought of as a public good.
1 If parental well-being is a pure public good, then we would expect the best response functions to indicate that siblings' contributions are strategic substitutes. If, however, children's only motivation to contribute is through some preference for personally caring for their parents, referred to as a "warm-glow" in Andreoni (1990) , then there would be no relationship between siblings' contributions as there is essentially no public good channel on which to free ride. Finally, if siblings are competing for their parent's attention, perhaps due to affection or in anticipation of a bequest that may function as a form of payment as with Bernheim, Shleifer, and Summers' (1985) strategic bequest motive, we would expect to find siblings' contributions operating as strategic complements. Thus, the estimation of the best response functions, by indicating whether siblings' contributions are strategic complements, substitutes, or neither, can illuminate which model of family interaction is most appropriate.
Much of the literature specific to elderly care has focused on interactions between parent and child, and in particular living arrangements and care relationships in the intergenerational household (Pezzin and Schone 1997; Pezzin and Schone 1999) . More recently, some attention has been paid to how siblings distribute responsibility of caring for their elderly parents but has still largely focused on siblings' choice of co-residence with elderly parents, where only one child ultimately provides physical care (Hiedemann and Stern 1999; Engers and Stern 2002) . Konrad et al. (2002) find evidence of strategic considerations in the residential choices of German children which take caregiving for elderly parents into account. Wakabayashi and Horioka (2006) examine the factors determining why eldest sons are more likely to co-reside with their parents in Japan and find evidence of a strategic bequest motive. Pezzin, Pollak, and Schone (2006) consider a two-stage game where co-residence is determined in the first stage and transfers are determined in the second stage. They find that co-residence of one sibling reduces her bargaining power vis-a-vis her other siblings, so the equilibrium outcome may not be Pareto efficient. Most closely related to this paper, Checkovich and Stern (2002) examine the shared responsibility for physical caregiving among siblings in the United States and find evidence that physical care decisions are negatively related across siblings. Financial contributions, however, are not simultaneously considered. To my knowledge, other than the current paper, Byrne et al. (2009) is the only other study to allow multiple siblings to contribute both financial and time assistance to the elderly parent. Their policy considerations, however, which include an evaluation of changes to Medicaid requirements, are better suited to the U.S. experience than the international migration context considered here in which migrant children will be unable to provide informal care.
B. Modeling Considerations
There are three main approaches to the analysis of intrafamily allocations: The unitary model that assumes that the family maximizes a joint utility function, cooperative bargaining models that assume the equilibrium outcome is always Pareto-efficient, and noncooperative bargaining models that focus on individuals as units of analysis and view family decision-making as a noncooperative game. This paper takes the latter approach which, it can be argued, is more appropriate for analyzing the relationship between older parents and their adult siblings that are largely independent and are likely to have conflicting interests.
Given the high levels of remittances and the importance of networks in the context of migration, some might find it more appealing to position the family as unitary decision-maker rather than the individual. In light of the number of studies rejecting the unitary model of intrahousehold decision-making, 2 however, it seems reasonable to believe that this class of models would be even less appropriate for describing decision-making by family members who do not co-reside. By the same token, while cooperative bargaining tools have gained traction in modeling intra-household allocation within marriage and have been used to model decision-making in intergenerational households (Pezzin and Schone 1999) , they are arguably less appropriate for modeling resource allocation among adult siblings that generally live separately, and thus have generally not been used in this context in the literature.
Of course, the fact that there is motivation for strategic interaction among siblings does not necessarily imply that there is no room for at least partial cooperation among them. In a partially cooperative setting, siblings might consider the joint maximization of their utilities relative to some threat point and subject to some common resource constraint. As in intrahousehold cooperative bargaining models (Pezzin and Schone 1999; Haddad, Hoddinott, and Alderman 1997) , the threat point could be determined by utilities in the noncooperative game or could incorporate environmental factors that determine each individual's utility outside of the relationship. However, even if such a model were preferable theoretically, the empirical strategy used here would not be appropriate for analyzing its implications, because variables like siblings' characteristics could affect individual contributions in a variety of ways, and thus fail to qualify as valid instruments for siblings' contributions. Thus, it is important to note that the results presented below, and the noncooperative bargaining model and identification strategy on which they are based, are inextricably linked and would not necessarily hold under a cooperative bargaining approach.
An alternative would be to use a model akin to the "collective setting" that assumes only that the intrahousehold allocation is Pareto-efficient.
3 Yet in the context of adult siblings that may free-ride off of each other's contributions and behave strategically, assuming Pareto efficiency at the outset seems dubious, and the data set used here is very limited with regard to information on adult children (that is, no consumption, income, or price data) that might be used to test the suitability of such an approach as in Browning and Chiappori (1998) . 4 Instead, in considering the 2. See, for example, Thomas (1990) , Lundberg, Pollak, and Wales (1997) , and Pezzin and Schone (1999) who reject the income-pooling hypothesis of the neoclassical or common preference model. 3. For an excellent review of intrahousehold allocation models, see Chapters 3 through 5 of Haddad, Hoddinott, and Alderman (1997) voluntary contributions of adult children toward their elderly parents, one must recognize that any behavior that is not incentive-compatible at the individual level is not likely to persist, so any model of cooperation must include some self-enforcing mechanism. One possibility is that siblings' preferences could be interdependent in the sense that siblings care directly for each other so that one sibling's utility enters into the utility function of the other sibling. In this case the interdependence of siblings' actions would lie not only in the provision of the public good, elderly care, but also in the fact that their utility functions are interdependent. While this may be true for the nuclear family living under one roof, I find this possibility less likely among adult children who have formed separate households or at the very least to be of second-order importance.
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Another possible mechanism for sustaining cooperation is through repeated interaction and may be appealing if siblings interact repeatedly with regard to the care of elderly parents. Repeated interaction also allows for multiple equilibria and the possibility that culture, social norms, or rules of thumb help dictate which outcome is most likely to hold. Most notably, in the repeated game agents may be able to generate a Pareto-improvement over the noncooperative, one-shot, Nash equilibrium outcome (Lundberg and Pollak 1994) . This type of Folk Theorem result, however, requires the siblings to be sufficiently patient with regard to future payoffs. While estimates vary widely, the available evidence suggests that discount rates can be very high indeed (Frederick, Loewenstein, and O'Donoghue 2002) , and even higher for the poor (Harrison, Lau, and Williams 2002) , making the likelihood of sustaining a cooperative agreement among this population less likely. A related problem facing the repeated game approach is consideration of the end-game, since the approaching death of the elderly parent may imply that siblings discount the future at an even greater rate, and consequently further limits the scope for cooperation among them (Pezzin, Pollak, and Schone 2006) . Thus, it is unsurprising that the noncooperative approach has gained popularity among the small number of papers to model interactions among multiple adult children. For instance, Hiedemann and Stern (1999) model the long-term care arrangement of the elderly parent as a noncooperative game where the first stage involves children simultaneously choosing whether to offer care. Fontaine, Gramain, and Wittwer (2009) take a noncooperative approach and assume that the outcome is a pure Nash equilibrium. Byrne et al. (2009) estimate a structural model with a Nash equilibrium solution concept where each family member takes the other family members' behavior as given. Their goodness-of-fit tests show that the data fit their model reasonably well. While the papers in this literature generally do not provide empirical justification for their theoretical approaches, I agree that a model of conflict is more appropriate for the older family at a stage where children are likely to have families of their own and interests that may conflict with those of their siblings.
5. Empirically, the identification strategy used here would not be appropriate for analyzing this type of model, since variables such as siblings' characteristics could again affect individual contributions outside of their effect on siblings' contributions and thus fail the exclusion restriction needed for instrumental variables estimation. 
C. Theoretical model
grant siblings in the family, and is equal to zero M = (m , . . . , m , m , . . . , m ),
if the individual does not migrate. 6 Thus, the individual maximizes a net utility function, , subject to a resource con-
straint, , where is the total time allocation, is the real oppor-
tunity cost of time, and I abstract from a labor-leisure choice. I also assume that the time contribution must equal zero if the individual migrates, if , and
contributions are subject to a nonnegativity constraint. Note the inclusion of other siblings' goods contributions, G = (g , . . . , g ,
, and their time contributions, , as well
as the individual contributions, and , in the utility function. This allows for the t g i i possibility that individuals care about the well-being of their parents in terms of how much care parents receive from all of the children as well as how much care individuals personally provide to their parents. Also note that the utility function depends on some individual characteristics, , which include observable and unobservable Z i components, , but siblings' characteristics, such as wealth and its determi-(X , ε ) i i nants, are explicitly excluded from both the utility function and the individual's resource constraint.
As a simplification, we can assume the resource constraint is binding and substitute out for the consumption good using the budget constraint to rewrite the individual's utility as a function of his own time and goods contributions as well as of his siblings' contributions:
begin with an examination of the second stage in which , the vector of migration M decisions made by all siblings in the first stage, has been fixed. 7 The individual then solves:
This maximization problem yields the following best response functions for and g i which are conditional on the migration decision:
6. The costs of migration are likely to be decreasing in the number of migrant siblings since migrant siblings can potentially steer the individual toward cost-saving alternatives, for instance in the areas of transportation, residence, and job search. 7. Every vector M defines a proper subgame.
The theories of family interaction laid out in Section IIA have specific implications for the partial derivatives of an individual child's contribution with respect to the contributions of his siblings. In particular, the derivative is expected to be positive under a theory of competition between siblings, such as the strategic bequest motive. In contrast, it will be negative under a public good theory of behavior and will have no expected relationship if the motive for giving is purely to confer a "warm glow" on the giver.
Solving the equations simultaneously for all siblings determines the continuation equilibrium, the vectors describing each child's contributions in terms of goods and money as functions of the migration profile in the first stage and the vectors of characteristics for all siblings,
Note that estimation of the best response functions will yield inconsistent estimates because of the simultaneity inherent in the problem, that is, sibling i's contribution is a function of sibling j's contribution which in turn is a function of sibling i's contribution. Thus, other siblings' total contributions, , will be endogenous
in Equations 1 and 2. Fortunately, the nature of the continuation equilibrium points to an econometric solution in the form of exogenous variables that only affect individual i's contributions through their effect on . These potential instru-
ments are simply the other siblings' characteristics, Z = (Z , . . . , Z ,
, which do not enter into the best response function directly. Empiri-Z , . . . , Z ) i + 1 n cally, the econometrician can thus take the observable component of the characteristics of other siblings and aggregate them to produce instruments for the contributions of these siblings:
Moving to the first stage of the game, individual i will choose to migrate if his net utility is higher as a migrant than as a nonmigrant. That is, he chooses to
This yields the following best response function for migration:
Solving for the fixed point among all siblings in the family yields the vector which maps characteristics of all siblings into migration outcomes. While it * M (Z) would be instructive to estimate the best response function in Equation 3, we would not be able to identify the parameters as we again have an endogeneity problem because of simultaneity, that is, sibling i's migration is a function of sibling j's migration which in turn is a function of sibling i's migration. Unfortunately, in this case, all siblings' characteristics enter directly into the best response function and therefore cannot be excluded from the equation to be used as instruments. Nevertheless, we may still estimate the equilibrium mapping
which is a function of all of the siblings' characteristics. This estimation will prove useful in the robustness section below where I address the concerns arising from selection into migration, with identification based on siblings' characteristics. While it would also be interesting to go through comparative statics exercises for this particular model, deriving predictions regarding the effects of certain exogenous characteristics is beyond the scope of the current paper and left for further research.
III. Data
A. Description
The data set used in this paper is the Mexican Health and Aging Study ( Basic information is also collected about the children of the sampled person, including those that live in and outside of the elderly parent's home. In addition, the MHAS includes data on the migration history of the respondent and whether his children are currently in the United States
For purposes of the analysis presented here, the data set contains detailed information about financial transfers between the respondent and his children. Information is also provided on the time children spend helping their parents, but these responses are conditional on the respondents reporting difficulty with "Activities of Daily Living" (ADLs) which are divided into basic ADLs and higher level "Instrumental Activities of Daily Living" (IADLs). 9 The basic ADLs involve getting in and out of bed, bathing oneself, using the toilet, eating, and walking across a room. The IADLs involve preparing a hot meal, shopping for groceries, taking medications if needed, and managing money. Because these are the only measures of hourly time contributions in the study, in most of what follows, I limit the sample to families where the parent reported difficulty with at least one ADL or IADL.
Since my sample is conditional on difficulties with ADLs or IADLs, and respondents are asked to list the amount of time individuals spend helping them with these tasks, the time contributions made by children in this analysis can be thought of as a measure of critical hourly help. While cutting the data set on this dimension limits the number of observations to around 10 percent of the usable sample, focusing on this restricted group is arguably more appropriate as families with parents with these difficulties are likely to differ considerably from families where the parent is more independent. Thus, the restricted sample can be thought of as a more flexible spec-ification where I have allowed all effects to vary based on the fact that the parent has difficulties with one or more activities of daily living. I take the five indicators of difficulty with the basic ADLs as particularly important indicators of the parent's basic ability to provide for himself and also include them as controls in the regression analysis below.
The two main variables of interest provide data on time and financial contributions by children to parents. The financial variable is the result of a series of questions about how much money the child has contributed to the elderly parent over the past 2 years. 10 Most participants who respond make reference to a monthly allotment; for those who do not, I convert the answer into a monthly average. In addition, some participants were not sure of the amount and were allowed to respond with a pre-specified range of values. Using the continuous data as the empirical distribution, I converted these responses to the mean of the range specified. The time contribution variable is the result of asking how many days in the last month and how many hours per day the child spent helping the parent with any ADLs or IADLs. In addition, if a nonresident child's spouse or children helped the elderly respondent, the survey records this time contribution as deriving from the child of the elderly parent, so the time contributions can be viewed more broadly as hourly help flowing from the households of the respondent's children.
11 While the survey does not collect data on the earnings of children or transfers among children, it does collect basic information on a child's education, marital status, current migration status, and the number of his children. Table 1 illustrates the summary statistics for the children (also referred to as siblings) who form the units of analysis in this paper. Since the estimation of best response functions requires more than one agent and complete records are needed for individuals and their siblings, I restrict my sample to families where there are at least two siblings with nonmissing data.
B. Descriptive statistics
12 Because time contribution data are only collected for those parents with difficulties with ADLs, I also limit the sample to families where the sampled parent has difficulty with at least one basic or instrumental activity of daily life. This leaves a total number of observations of 5,537 child-year (932 family-year) observations, with around 11 percent currently in the United States 13 I focus here on the differences in means between migrants and nonmigrants. Table  1 , Panel A shows that on average, migrants are more likely to be male, less educated, slightly younger, have fewer children, and are more likely to be married compared 10. I convert financial data to 2002 Mexican pesos using the national Consumer Price Index from the Banco de Mexico. 11. This caveat actually makes the time contribution more consistent with the financial contribution that certainly stems from the child's entire household.
12. An alternative approach would be to keep the single-child families and define their "siblings'" contributions and characteristics to equal zero. Since there are very few families that are made up of only one child, the IV results are very similar using this approach. 13. Of these, 738 families are observed in 2001 and 194 are observed in 2003 . Note that these numbers do not reflect the true attrition rate because parents may report an ADL in one year and not in another.
with their nonmigrant counterparts. Perhaps as expected, on average migrants appear to give more financially to their parents than nonmigrants (around 300 pesos relative to 150) and are also more likely to give (32 versus 16 percent). While both these differences are statistically significant, once I condition on giving money to parents, the average contributions of the two groups are very close (938 versus 932) and cannot be statistically differentiated.
In terms of hourly help, in the theoretical model above I assumed that migrants would not be able to give time. The data appear to bear this out, with only 1 percent (six observations) of U.S. migrants giving time to parents in Mexico compared with 13 percent of nonmigrants. Conditional on giving time, nonmigrants also provide many more hours of care than migrants (131 hours relative to 57), justifying the claim that migrants are indeed constrained in providing time care to their elderly parents. Table 1 , Panel B shows that parents of migrants appear to receive more financial help from their children compared with parents of nonmigrants, although due to the high variances in contributions the difference is not statistically significant. At the same time, parents of nonmigrant children do receive more hours of care from each of their kids on average relative to parents of migrant children (20.6 hours of care versus 12.4), a result that is statistically significant.
These descriptive statistics point to important differences between parental contributions among siblings based on migrant status. While it would be instructive to estimate the best response functions separately by gender as well, due to the small sample size of each group individually, I estimate only on the pooled sample of men and women. I now turn to controlling for observed characteristics and focusing on the question of how children's contributions respond to those made by their siblings.
IV. Empirical Strategy
A. Best Response Functions
I begin by considering the appropriate estimation of the best response functions as derived in Section II, where I interpret the goods contribution to be in the form of money-the financial contribution. The form of the best response functions derived in Equations 1 and 2 suggests that the empirical estimation should be conditional on migration status, both because (1) constraining the time contribution to be zero for migrants may affect the optimized value of financial contributions and (2) opportunities and tradeoffs are likely to be different for migrants and nonmigrants. This can also be thought of as allowing for a more flexible functional form for the financial contribution to vary with migration status. Thus, I estimate the following linearized versions of the best response functions.
14 Since the siblings are assumed to care about the total value of contributions going to the elderly parent, I assume that the contributions of other siblings enter as a sum. Standard deviation in parentheses below mean. * Difference in means significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent.
where i is the individual subscript and j denotes the family. The vector of control variables, , includes characteristics of the individual child: a female dummy, birth X ij order, age and age squared, four categorical variables describing education level, a married indicator, and number of children. In addition, I control for variables describing his parent: a parental female dummy, parental married indicator, five indicators for difficulties with basic ADLs, parent's age and age squared, four categorical variables describing the parent's education level, a year dummy for taking the survey in 2003, and an indicator for residing in a more urban area.
B. Identification
The main empirical problem is that siblings' contributions are determined simultaneously, and thus are necessarily endogenous. More generally, this can be thought of as an example of the classic reflection problem illustrated in Manski (1993) , wherein the behavior of an individual both affects and is affected by the behavior of a reference group, in this case, his siblings. As Manski points out, it is difficult to tease out the causal effect of the group behavior on the behavior of the individual, because of the presence of endogenous, contextual, and correlated effects within the group.
In Equations 5 through 7 above, it is straightforward to show that will be G −i,j correlated with since is also a function of . The analog is true for all the u G g ij −i,j i j variables comprising siblings' financial contributions as well as time contributions, . As a result, least squares (LS) estimation violates the classical assumptions T −i,j and will lead to biased and inconsistent estimates. An added problem is that the decision to migrate may be influenced by the same factors that affect the parental contribution. For now, I treat migration status as predetermined and consider potential migration selection issues in the robustness section below.
To address the endogeneity of siblings' contributions, I propose a set of instruments that are excluded from Equations 5 through 7 but that help to predict the endogenous variables and . These are simply the siblings' characteristics, G T
, since they help to predict and but are not included directly in the
equations determining . The identification assumption is that siblings' charg , t ij ij acteristics only affect individual i's contributions through and .
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In the language of Manski (1993) , this requires assuming away the existence of contextual and correlated effects that reflect the exogenous characteristics of other siblings in the group, that is, these variables must correctly be excluded from the individual contribution equation. At first this may appear to be a point of contention as we might expect for an individual's contribution decision to take his siblings' characteristics into account. For example, one might expect a child to contribute 15. A similar strategy is used by Sandler and Murdoch (1990) to estimate the effect of NATO allies' defense expenditure on individual countries' military spending during the Cold War.
Antman 345 more if his brother were poorly educated and presumably less able to contribute. 16 One might reason that children may expect their siblings to contribute more out of windfall rather than earned income. 17 Ultimately, however, we cannot forget the context of contributing to the welfare of an elderly parent. The view here is that the actual contribution to the elderly parent trumps any reason for siblings' giving, thus the maintained assumption that the individual's behavior responds to the contributions of his siblings, and not directly to his siblings' characteristics. In short, when the individual decides on his parental contribution it does not matter why his siblings are contributing to the extent that they are, it only matters how much they are actually contributing.
In the simple two-sibling family, it is easy to see that the instrumental variables are just the personal characteristics of the other sibling. In a many-sibling family it would be some aggregate function of the other siblings' characteristics. In particular, I use the sum of siblings' characteristics that can be motivated through some reduced-form algebra (Antman 2010c) . The instrumental variables I use are the analogues of the individual-level covariates, but as they relate to the other siblings.
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They are: (1) number of sisters, (2) number of siblings in each of four education categories, (3) sum of ages of siblings (and sum of squared ages), (4) sum of children of other siblings, (5) number of married siblings, (6) total number of siblings, and (7) sum of birth orders of other siblings.
Since the IV strategy relies critically on the strength and validity of the instruments used, Appendix Table A1 presents the first stage LS regression results where the dependent variables are the sums of the siblings' contributions and the regressors of interest are the sums of the siblings' characteristics. In general, siblings' characteristics appear to affect siblings' contributions in the expected ways, for example, having more sisters implies a lower sibling financial contribution and higher sibling hourly contribution. Many of the coefficient estimates are statistically significant at the 1 percent level, reflecting the predictive power of the instrumental variables individually and the F statistic on the excluded instruments is 9.93 in the financial help regression and 18.62 in the regression predicting siblings' hourly help.
The estimation strategy thus amounts to estimation of Equations 5 through 7 where I account for the endogeneity of siblings' contributions by estimating:
Due to a high fraction of zeros in both time and financial contributions, some might argue a Tobit specification would be more appropriate for estimating Equations 5 through 7. The standard maximum likelihood estimation, however, is computa-16. A related concern, addressed in the data section above, is that children's contributions to their parents may mask contributions among siblings directly. Unfortunately, the MHAS data has no information to bear on this question. 17. See Jakiela (2009) for experimental evidence on individuals' willingness to transfer out of earned versus unearned income to an anonymous partner. 18. Brown (2006) and Coe and Van Houtven (2009) make use of siblings' characteristics to account for selection into caregiving.
tionally difficult due to the inclusion of multiple endogenous variables. Instead, I use two-step estimation inspired by Rivers and Vuong (1988) and Smith and Blundell (1986) , as detailed in Wooldridge (2002, p.530) . The first step amounts to estimation of Equations 8 and 9 via LS and then inserting estimated residuals from those regressions into Tobit estimation of Equations 5 through 7. I bootstrap the standard errors, clustering at the family level, using 500 replications. For those readers who would argue that the Tobit model is not appropriate since there is no real censoring here, only true zeros, I also include LS estimates throughout. 19 Finally, for those who remain skeptical of the IV approach, I include the results from fixedeffects models in Section VIB.
V. Results
A. Best Response Functions
The results from estimation of the best response functions for children's contributions can be found in Table 2 . For comparison with the IV estimates, Panel A documents the results from a regression that neglects to account for the endogeneity of siblings' contributions with each column representing estimates from Equations 5 through 7. In general, the signs of both the Tobit and LS estimates agree with the former being somewhat larger in magnitude.
The results from Table 2 , Panel A suggest that not accounting for the endogeneity of siblings' contributions would lead us to believe that siblings' financial contributions are strategic complements, but otherwise generally give mixed results. A Hausman test of the exogeneity of the siblings' contributions variables shows that for nonmigrants' financial and hourly contribution equations, we can reject the null of the exogeneity of siblings' financial and hourly contributions. Table 2 , Panel B shows the results from the analogous IV linear and IV Tobit estimations.
20 Column 1 shows that a 100 peso increase in siblings' contributions leads to a statistically significant six-peso increase in the financial contribution for the individual migrant child (Column 1) and an increase in about 12 pesos for the nonmigrant child (Column 2). While the magnitude of the response is not very large compared with the levels of financial contribution seen in the summary statistics above, the positive relationship is consistent with strategic complementarity in financial contributions for both migrants and nonmigrants.
At the same time, Table 2 , Panel B shows that the cross-effects between financial and time contributions across siblings are negative. Specifically, an increase in one hour of siblings' total time contribution leads to a decrease of almost one peso in the individual nonmigrant contribution in the IV linear specification (Column 2) and 9 pesos in the IV Tobit estimation (Column 5). Using the 2000 Mexican Census, 19 . See Maddala (1983, Chapters 1 and 6) for a discussion of truncation versus censoring. 20. The IV linear model is implemented using the ivreg2 command in STATA developed by Baum, Schaffer, and Stillman (2007) . Hanson (2003) reports an average hourly wage close to 17 pesos per hour, 21 suggesting that the latter estimate is on a reasonable scale relative to the prevailing opportunity cost of time. On the flip side, the IV linear estimate shows a statistically insignificant drop in hours in response to a rise in siblings' financial contributions (Column 3), but the IV Tobit estimate is statistically significant and close in magnitude (−0.06 in Column 6).
Finally, the hourly contribution response estimates in Table 2 , Panel B show that time contributions are strategic substitutes. Both estimation methods show a statistically significant drop in individual hourly help with a rise in siblings' hourly help. The IV linear estimate suggests a rise in one hour of siblings' help results in a fall in 0.1 hours of individual help (Column 3) and the IV Tobit estimate implies a substitution ratio that is closer to one-for-one (Column 6).
Although these estimates may seem small in terms of the degree of strategic responsiveness they imply, it is important to remember that a substantial fraction of children give nothing to their parents at all (Table 1) . Consequently, inducing an exogenous change in siblings' contributions, even with the small magnitudes of the associated coefficients observed here, could be sufficient to move an individual child into the upper tails of the distribution of individual contributions. For example, the IV estimates in Table 2 , Panel B, Columns 2 and 3, imply that holding all else equal, an increase in siblings' contributions from the 25th percentile to the 75th percentile for nonmigrants (about 630 pesos) would induce an increase in the nonmigrant individual contribution by about 72 pesos, a value that is above the 75th percentile of individual nonmigrant contributions. Similarly, increasing siblings' hourly help from the 25th to the 75th percentiles for nonmigrants (about 60 hours) would imply a decrease in individual hourly contributions of over 6 hours, which is also beyond the 75th percentile of the distribution of individual hourly contributions for nonmigrants. Thus, the estimates seen here can potentially be interpreted as speaking to the greater impact siblings' contributions can have on inducing individuals to make any contributions toward their parents, when the majority of individuals make none.
While a test of overidentifying restrictions is not straightforward in the IV Tobit estimates, in two of the three IV linear specifications we fail to reject the null of instrument validity at conventional levels. The reasonable magnitudes of the estimates in relation to the opportunity cost of time also support the credibility of the results. Of course, this is no guarantee that the identification strategy has worked as intended and further robustness checks will be presented below.
B. Interpretation
Overall, the results from the best response functions suggest that siblings' financial contributions are strategic complements for both migrants and nonmigrants while time contributions appear to be strategic substitutes. In addition, the cross-effect between siblings' financial and time contributions points to substitution across siblings. One notable concern is that the complementarity result is being driven simply 21. After dropping the lowest observations, Hanson (2003) reports an average hourly wage of 1.8 dollars in 2000. I convert this to Mexican pesos using 9.5 Mexican pesos per U.S. dollar, approximating the prevailing exchange rate in 2000 using the historic look-up feature at www.x-rates.com.
Table 2
Best by unobserved family heterogeneity, for instance if all children in a given family were treated better in childhood and felt compelled to return the favor to their parent in old age. While I address family-level heterogeneity below, the results above already make this simple scenario unlikely since it cannot explain why the strategic relationship between time contributions would work in the opposite direction as financial contributions. Instead, the distinction between the complementarity of financial contributions across siblings and the substitutability of time contributions could point to the possibility that children expect their parents will mainly consider financial contributions when they make bequest decisions at the ends of their lives. The fact that the magnitude of complementarity is generally higher for nonmigrants may reflect the fact that some fraction of migrants do not plan to return home, and thus inherently have a weaker bequest motive. While limited information is available regarding bequest intentions from only a small sample of elderly respondents, those who report their children will benefit upon their death are asked to specify which child will benefit the most. Compared with their siblings, the children who are reported to benefit the most are reported to give more in financial contributions toward their elderly parents, although the difference (around 185 pesos) is not statistically significant.
Some may question whether it makes sense for a bequest motive to operate in relatively poor populations where parents are observed to receive financial assistance from their children. If parents are planning on leaving bequests to their children, couldn't they use the bequest for financing current consumption, and thus eliminate the need for financial help? The illiquidity of the assets available to parents provides a logical solution to this seeming paradox. Although more than 40 percent of parents report zero nonhousing related assets, almost 84 percent report that the housing unit in which they reside is their own property that they either own outright or are paying off. At the same time, about 10 percent of respondents report that there is no title for the property, underscoring the likelihood that the main asset is illiquid. While the survey does not ask explicitly how respondents came to acquire their home, they do ask whether the property was inherited. Almost 20 percent of the respondents answering this question report that either they, their spouse, or both of them jointly inherited the property, thus alluding to the possibility that their children will potentially inherit property as well.
Of course, the value of the land is still open to question, and a bequest motive would certainly be a more convincing explanation if the potential inheritance were more valuable. A related concern is that land that is illiquid may be of even less value to migrants if they do not plan to return home and make use of it. Thus, while there is empirical support for the proposition that a bequest motive could hold even among a poor population, I cannot rule out the possibility that children compete for some other reward, such as affection or admiration from their parents, who may more readily acknowledge financial contributions if they are especially poor.
VI. Robustness
A. Instrument Validity
One concern about the instrumental variables strategy employed here is that choice variables such as siblings' education, marital status, and number of children may not be valid instruments if the individual takes them directly into account when making decisions about his own parental contribution. Because the equations being estimated are actually overidentified in terms of the number of instruments, one way to address this critique is to limit the set of instrumental variables to an arguably more exogenous set. The results from the IV linear and IV Tobit estimates using the smaller IV set (number of sisters, sum of siblings' birth orders, sum of siblings' ages and squared ages, and the number of siblings) can be found in Table 2 , Panel C.
Overall, both the signs and magnitudes of the estimates are very similar, suggesting that the use of the additional instrumental variables does not dramatically affect the results. For instance, the IV Tobit specification with the smaller IV set shows statistically significant results for the hourly contribution equation corresponding to a drop in 5.2 hours of individual time help in response to an increase in siblings' contributions of 100 pesos compared with a drop of 5.7 hours in the specification with the full IV set. Similarly, the results from the IV Tobit specification using the smaller IV set show a drop in 1.4 hours in response to an increase of one hour in siblings' time help relative to a drop in 1.1 hours using the larger instrument set. As with the full IV set, in two of the IV linear specifications for the smaller instrument set, the results of the overidentification test suggest that we can fail to reject the null of instrument validity. Nevertheless, one might argue that the test is less informative in this case since the instruments are all capturing features of fertility and birth spacing.
A related concern with the smaller set of instruments is that in larger families age differences between siblings may be so dramatic that parents may actually observe the earnings potential of older children and adjust their fertility accordingly. Unsurprisingly, the age difference between the oldest and youngest siblings in these large families is considerable and close to 17 years on average. It is important to note, however, that although some children may even reach their early twenties before a parent is no longer fertile, this is likely to be well before the age at which a parent must rely on his children for support. Thus, as Ray (1998, p.314 ) points out, uncertainty may remain regarding whether children will support parents in old-age. Consequently, fertility choices are not likely to be conditional on the current performance of older children.
B. Intrafamily Correlation and Family-level Heterogeneity
Another possibility that may cast doubt on instrument validity is the possibility that since the instruments are based on siblings' characteristics, they may in fact be capturing some heterogeneity at the family level in the disturbance term of the equation determining individual i's contribution. For example, the education of individual i's siblings may be correlated with some unobserved family effect that could be correlated with individual i's contribution. A related possibility is that an unobserved family effect, such as a good parent, or a positive childhood experience, drives all children to behave in a similar manner, biasing the estimates toward a finding of strategic complementarity.
One solution to this problem in the linear framework would be to include family fixed effects, thereby ensuring that the error term is purged of any such family-level component that might be correlated across siblings and with siblings' contributions.
22
Although this would not generally address concerns that siblings' characteristics influence individual contributions directly, the family fixed effect would be allowed to capture some of the positive correlation in siblings' contributions due to household-level norms that we might mistakenly have interpreted as strategic complementarity. Once contributions have been differenced from the average level of contribution in a given family using the fixed effects estimator, we can then more readily interpret the association between the remainder of one sibling's contribution and the remainder of his sibling's contribution as a strategic response. With purely crosssectional data, however, introducing family fixed effects in reaction functions of one individual's contribution as a function of his siblings' contributions would effectively amount to introducing perfect multicollinearity into the estimation. 23 Instead, one must have panel data to estimate the best response functions with family fixed effects and, importantly, identification rests on variation in the instrumental variables over time. This amounts to relying on a subset of the instrumental variables that potentially vary over time including age, education, marital status, and the number of children.
Although panel estimation is possible because the MHAS was designed to observe families at two points in time, rather critically, the elderly parent must suffer from an ADL in both periods to obtain data on time contributions, thus the number of observations drops dramatically when moving to panel analysis. Since children's financial contributions are collected for the full sample of elderly parents, one alternative is to focus on the panel sample and define time contributions to equal zero if the parent reports no difficulty with any activities of daily living. This is akin to interpreting the time help as critical hourly help, where parents who have no critical needs by definition receive no critical hourly assistance.
The results from the fixed-effects estimation can be found in Table 3 . A Tobit model with fixed effects is computationally difficult, so I focus on the linear estimates here. Panel A provides LS-FE and LS estimates using the panel sample for comparison purposes, while the FEIV and IV linear results for the panel sample appear in Panel B.
24 Comparing the results with and without fixed effects, we see that for the most part the estimates are similar in sign and magnitude. This suggests that unobserved family-level heterogeneity is not a major factor confounding the results and thus casts doubt on the view that the instrumental variables are simply picking up a family-specific component in the error term.
Although the FEIV results are not statistically significant, all of the statistically significant coefficients from the LS-FE model (Table 3 , Panel A) are very close to the estimates from the IV model in Table 2 , Panel B. These results add credence to the IV estimates from above and suggest that the IV and FE models may be alter-22. The instrumental variables-fixed effects strategy is employed a great deal in the spatial regression literature to estimate strategic interaction among governments. Anselin (2002) and Brueckner (2003) provide overviews of the empirical issues and literature. Fredriksson and Millimet (2002) consider an application with regard to environmental policy. 23. To see this, difference each variable on both sides of Equation 5 from the mean of each variable over all siblings. 24. The FEIV model is implemented using the xtivreg2 command in STATA developed by Schaffer (2007). native methods of estimating the best response functions. This interpretation is bolstered by the fact that in the LS-FE model, we easily reject the null that the family fixed effects are all equal to zero, while in the FEIV regressions on nonmigrants, we fail to reject the null that the family fixed effects are equal to zero. Thus, it may be that the family fixed-effects may not be useful once the IV strategy is implemented. In addition, the fact that the results are similar on a broader sample which is not conditional on ADL difficulties suggests that the strategic behaviors observed above are not limited to families with particularly vulnerable parents.
C. Attrition
One concern in relying on the estimates from above may be nonrandom attrition from the survey. To check the extent to which this may be a problem, Table 4 , Panel A reports estimates based solely on the 2001 sample, the initial year of the MHAS, for both the IV linear and IV Tobit specifications on the sample of parents with ADL difficulties. Overall, the statistically significant results from the 2001 sample match up closely with the results from the initial sample (Table 2 , Panel B) in both sign and magnitude. These robustness checks support the findings that financial contributions are strategic complements across siblings and time contributions are strategic substitutes while providing suggestive evidence that the best response estimates stand up well to critiques of instrument exogeneity, family-level heterogeneity, and nonrandom attrition.
D. Selection into Migration
Thus far, I have been operating under the assumption that migration is predetermined and ignoring any possible selection issues. However, if migration status and the unobservable component of contributions were somehow correlated, dividing the sample by migration status would introduce a selection term into the best response functions. For instance, we might be concerned that migrants emerge from a group of people who are not close to their families, so they are more likely to migrate and give less to their parents.
As with the Heckman two-step procedure, to address the omitted selection term I use estimated inverse Mills' ratios which are found from probit estimation on . 25 From the theoretical section above, a suitable equation predicting migration is m ij the equilibrium mapping in Equation 4, , where migration status is a
function of all siblings' characteristics. Thus, the inverse Mills' ratios can be derived from the migration equation estimated via probit:
where 1 is the indicator function. Although migration does not affect the observability of financial contributions, estimating Equations 5 and 6 separately for migrants and nonmigrants also requires the inclusion of a selection term to account for the split sample. Thus, to address Standard errors in brackets. * significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent. Notes: In Panel A, robust standard errors are clustered at family level. In Panel B, standard errors are bootstrapped and clustered at family level based on 500 replications. See Table 2 for list of other covariates included in regressions as well as list of instrumental variables.
the possibility of a correlation between selection into migration and the child's contribution, I include the selection term for migration or nonmigration into each best response function as appropriate. Because of the nonlinear Tobit estimation, the most appropriate way to account for selection into migration would be via maximum likelihood. The selection problem coupled with the multiple endogenous variables, however, makes maximum likelihood estimation intractable. Instead, I present the results from the IV linear regressions of best response functions with selection terms. This amounts to Equations 5 through 7 with λ included as a regressor in equation nonmigration from an analogous probit equation predicting nonmigration. Because the inverse Mills' ratios are generated regressors, I bootstrap standard errors clustered at the family level using 500 replications. Note that this strategy does not rely simply on functional form for identification. Rather, the variables that identify migration independently of individual contributions are the same set of instrumental variables used to identify siblings' contributions, but as we have more than three instruments, we are still overidentified. For reference, the results from probit estimation of Equation 10 can be found in Table A2 of the Appendix where it can be seen that the signs of the coefficients are generally as expected.
The results from the IV linear regressions accounting for selection and endogeneity of contributions can be found in Table 4 , Panel B. While the point estimates are not all statistically significant, the signs of the coefficient estimates are consistent with previous findings of strategic complementarity in siblings' financial contributions and strategic substitution in hourly contributions. Comparing these sets of linear results with those from above, we also see very little change in the magnitude of the estimates after including the selection terms. This is relatively unsurprising given that the selection terms fail to be statistically significant in any specification. These results provide suggestive evidence that if selection into migration exists, it is of second-order importance in determining parental contributions and does not affect the findings of strategic complementarity for siblings' monetary contributions and strategic substitution for siblings' time contributions.
VII. Conclusion
The results from estimating the best response functions for children's contributions toward their elderly parents suggest that for both migrants and nonmigrants, financial contributions function as strategic complements while siblings' time contributions operate as strategic substitutes. At the same time, it appears children substitute for their siblings' time contributions with their own financial contributions and vice versa. This mixture of results provides a blended picture of the model which best describes family interaction.
For both migrants and nonmigrants, the finding of strategic complementarity in financial contributions is consistent with a strategic bequest motive in which children compete with their siblings for a potential transfer from their parent. This would be in accordance with findings from the studies that find evidence of a strategic bequest motive (for example, Lucas and Stark 1985; Wakabayashi and Horioka 2006) , although it would be a more compelling explanation if there were more evidence of a significant potential inheritance in this case. At the same time, I cannot rule out that strategic complementarity in financial contributions is explained by other competitive influences, for instance if children contribute to compete for a parent's love or approval or simply to avoid feelings of guilt. On the other hand, the finding of strategic substitution in time contributions points to a public good channel in which children can free-ride off of the time contributions of their siblings, a result consistent with the findings of Checkovich and Stern (2002) . The distinction between the strategic behaviors involving the two contribution goods modeled here could indicate that children expect parents to focus mainly on financial contributions when making bequest decisions.
Because the results are mixed in terms of substitutes and complements, it is theoretically unclear whether elderly parents are on the whole helped or hurt by the international migration of their children. Antman (2010c) addresses this question empirically by simulating the equilibrium contributions to the elderly parent when all children remain in the home country as well as the counterfactual when one child exogenously migrates to the United States The results suggest that the overall effects of migration are a drop in time contributions to elderly parents, with a more ambiguous change in financial contributions depending on family size.
Although these studies do not take into account the welfare effects of adult children who may on the whole benefit from international migration, given the vulnerability of elderly populations in developing countries, they still pose a cause for concern. In related work, Antman (2010a) and Antman (2010b) suggest there is a causal link between poor elderly health outcomes and the international migration of adult children. Taken together, these studies cast doubt on the popular view that families of migrants remaining in Mexico unilaterally benefit from migration. Instead, governments in sending communities should be concerned about the potentially detrimental consequences of migration for their own elderly populations, particularly as family size declines and parents must rely on fewer children for support. Standard errors in brackets. * significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent. See Table 2 for list of other covariates included.
Appendix
Table A2 Marginal Effects From Probit Predicting Migration
